DNA variation from randomly amplified polymorphic DNA (RAPD) (1, 2) has recently been helpful in addressing a wide range of evolutionary problems including the determination of paternity and maternity (3) . It has been greeted with particular enthusiasm because it is fast, technically easy and requires little material (4) . By using single 10 base primers of arbitrary sequences to amplify DNA with the polymerase chain reaction (PCR) fingerprint-like bands are generated. Recently, however, concerns have been raised over the suitability of this method for determining parentage because non-parental bands often appear in offspring of known pedigrees (5). Here we report on the low occurrence of non-parental bands in two studies of parents and offspring using RAPD and make some suggestions on its application to avoid false interpretations from non-parental bands.
RAPD PCR was carried out in 2 mM MgCl 2 0.2-0.8 /iM primer and 10 ng genomic DNA for 45 cycles with an annealing temperature of 35°C (1) . Thirty primers with repeatable amplification products yielded on average 6.7 bands each. A total of 76 variable fragments were used to determine the maternity and paternity of experimental broods of wild-caught, communally-breeding burying beetles (Nicrophorus tomentosus: Silphidae). Larvae of a given brood could have two possible mothers and fathers and the smaller possibility of unidentified fathers from previous inseminations. Parentage of 217 larvae from 10 broods was analyzed. In 1450 larvae-reactions, only 25 (0.017) of the reactions produced non-parental bands (data submitted but not shown). Eighty percent of these non-parental bands were present in other individuals in the study population (unrelated adults, N = 40) or siblings; these could have been amplified from DNA of the true father if sperm were from a previous insemination. The unique non-parental bands (0.003 of the amplifications) could have been generated by mutation, or amplified from a contaminant present during DNA extraction, including bacteria and parasites, or from unknown fathers not represented in the sample population. Apparent non-parental bands could also be the result of a PCR artefact in which bands (in the parent) may not be amplified due to competing kinetics of amplification.
In a second, linkage-mapping study, DNA from 40 offspring of a single pair of diploid strawberries (Fragaria vesca) was amplified using 21 RAPD primers in 3.5 mM MgCl 2 with 50 ng DNA. The temperature profile of the cycles included a slow transition (2 min from 50-34°) down to an annealing temperature of 34°C for 2 min and a 1 min transition up. One parent was the inbred cultivar, 'Yellow Wonder' and the other was a heterozygous wild individual (UNH 364). These primers yielded on average 20.7 bands and in 824 offspring-reactions, only 2 individuals had non-parental bands (0.002). In both cases there were three non-parental bands amplified from the same primer. Riedy et al. (1992) report a high frequency of non-parental bands from primates (an average of 4.4 and 2.7 bands generated by five primers in baboons and humans respectively). However in our studies, non-parental bands occur with much lower frequencies. Moderate frequency of non-parental bands may make RAPD PCR unsuitable for some problems in evolutionary biology but even a high frequency of non-parental bands does not preclude its use for parentage analysis when the following guidelines are considered. First, all bands from the amplifications must be reproducible. Second, only bands unique to one of the putative parents should be used. The presence of these diagnostic bands in the offspring is then indicative of parentage; their absence is uninformative. Non-parental bands will not confound the determination of parentage, if several such diagnostic bands amplified from several primers are used. Even where nonparental bands are found, the probability that a parent and offspring share a band of the same length other than by common descent is vanishingly small. Third, the probability of false inclusion of an adult as parent should be calculated from the frequencies of the specific variable bands in the population (3) .
Finally, controls must be done to determine potential contamination. DNA from individuals with non-parental bands should be reamplified from a different extraction to control for contamination. Yet, our studies and those in Riedy et al. (1992) , despite appropriate controls, show that the frequency of generation of non-parental bands. This may be a function of genome structure in the different species affecting the amplification profile. Therefore, amplification by all primers of DNA from individuals with known pedigrees should be performed to estimate the frequency of non-parental bands. Finally, we must begin to characterize the nature of the variation being detected by RAPD PCR. Southern blots using both variable and non-variable bands as probes identifies allelic variation, identifies closely linked variants and can uncover hidden variation.
